(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
03 April 2025 (03.04.2025)

(10) International Publication Number

WO 2025/071496 A1

WIPO I PCT

(51) International Patent Classification:

C25B 1/18 (2006.01) HOIM 4/92 (2006.01)
C25B 1/26 (2006.01) CO02F 1/46 (2023.01)
C25B 1/34 (2006.01)

(21) International Application Number:
PCT/SG2024/050631

(22) International Filing Date:
27 September 2024 (27.09.2024)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
10202302768X 28 September 2023 (28.09.2023) SG
(71) Applicant: AGENCY FOR SCIENCE, TECHNOLO-
GY AND RESEARCH [SG/SG]; 1 Fusionopolis Way,
#20-10 Connexis North Tower, Singapore 138632 (SG).

(72) Inventors: LIU, Yan; c/o Institute of Sustainability for
Chemicals, Energy and Environment, 1 Pesek Road, Jurong

Island, Singapore 627833 (SG). GAO, Jiajian; c/o Institute
of Sustainability for Chemicals, Energy and Environment,
1 Pesek Road, Jurong Island, Singapore 627833 (SG).

Agent: VIERING, JENTSCHURA & PARTNER LLP;
230 Victoria Street, #07-06 Bugis Junction Towers, Singa-
pore 188024 (SG).

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(54) Title: AN ELECTROCHEMICAL APPROACH FOR MINERALS RECOVERY FROM BRINE WATER AND CO, CAPTURE

FIG. 1

(o]
@
@

Gas {Cly, €Oy, Oy}
_— ¢
Gas eylinders collection
—. Electrochemical

. reactor e }\t\
Brine water P ATANY treated bri

tank Treated brine

—
: l Peristaltic pump
Precipitate

settling tenk

Supernatant

Precipitate
Starage

wo 2025/071496 A1 | AT O0 0 K00 TN OO

(57) Abstract: Herein disclosed is an electrochemical reactor comprising an anode; a cathode; and an enclosure configured to (i) house
the anode and the cathode in an electrolyte, and (ii) have a gaseous mixture comprising oxygen and carbon dioxide directed into a region
of the electrolyte proximal to the cathode, wherein the cathode is configured to generate a metal carbonate from the electrolyte in the
presence of the oxygen and carbon dioxide, and wherein the anode is configured to generate chlorine gas. A method for recovering
minerals with carbon dioxide capture, and a system comprising the electrochemical reactor, are also disclosed.
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